Radiation-induced cytotoxicity, DNA damage and DNA repair: implications for cell survival theory.
The radiosensitivities and the kinetics for removal of radiation-induced DNA damage were compared for proliferative (P) and quiescent (Q) cells of the lines 66 and 67 derived from a mouse mammary adenocarcinoma. As determined from cell survival assays, the 66 and 67 Q cells were more radiosensitive than their 66 and 67 P counterparts. The rank order of their radiosensitivity was: 67 Q greater than 66 Q greater than or equal to 67 P greater than 66 P. Induction of radiation damage in the DNA of these cells, as measured by the alkaline elution technique, was identical for 66 and 67 P and Q cells. The repair of this DNA damage was biphasic for 66 and 67 P and Q cells. The half-times for the fast and slow repair phases in 66 Q cells were identical to those previously measured in 67 Q cells. The half-times of the fast and slow repair phases in 66 P cells were also identical to those previously measured in 67 P cells. However, the half-times for the fast and slow repair phases in 66 and 67 Q cells were longer than those measured in their 66 and 67 P counterparts. The 66 cell data are consistent with our previously published hypothesis that Q cells are more radiosensitive than their corresponding P cells because they repair their radiation-induced DNA damage slower. However, our results are not consistent with hypotheses that attempt to explain the radiosensitivity differences between lines 66 and 67 solely on the basis of measurable induction and repair of DNA damage.